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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 
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I )S Responsive to communication(s) filed on 09/24/2001 . 
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3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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/)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 
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Replacement drawing sheet(s) Including the correction is required If the drawing(s) is objected to. See 37 CFR 1 .121 (d). 
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Attachment(s) 

1) Notice of References Cited (PTO-892) 

2) n Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 02/11/2002 . 



4) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) [H Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper No./iVlail Date 20040801 



Application/Control Number: 09/857,822 Page 2 

Art Unit: 2128 

DETAILED ACTION 

This Office Action is in response to patent application S/N: 09/857,822, filed on 
09/24/2001. Claims 1-17 are now pending in the Action. 

Specification 

This application does not contain an abstract of the disclosure as required by 37 
CFR 1 .72(b). An abstract on a separate sheet is required. 

Drawings 

The drawings filed on 09/24/2001 are acceptable for examination. 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, 2, 8, 9, 10, 11, 12, and 13 are rejected under 35 U.S.C. 102(e) as 
being clearly anticipate by Franson, James, US patent no. US 6,678,450 B1 . 

As per claim 1, Franson anticipates a method and system for quantum computing 
to construct the quantum gates with feature limitations identical to the claimed invention 
(Summary of the Invention). According to Franson, the quantum computing method 
includes applying electromagnetic field in a cavity to excite semiconductor quantum bits 
(col. 6, lines 31-39, lines 52-65, col. 8, lines 60-62, for example), coherently coupling the 
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quantum bits using a mode in the cavity that has a resonant frequency substantially 
coincident with a transition between the energy levels of the quantum bits in the solid 
material of semiconductor (col. 9, lines 17-33, col. 21 , lines 39-54. col. 22, line 8 to col. 
27, line 16, col. 28, lines 42-67). 

As per claim 2, Franson anticipates quantum bits in solid state material including 
an array or a crystal lattice of atoms or electrons in quantum computing as claimed 
(cols. 29-30). 

As per claims 8-13, Franson anticipates the claimed limitations for exciting ion 
trapped in the resonant cavity. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 3-7, and 14-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Franson as applied to claimi above, and further in view of Devoe, 
Ralph, US patent no. 5,793,091. 

As per claims 3-7 and 14-15, Franson discloses a method and system for 
quantum computing. Franson does not expressly disclose quantum dot doped with ion 
or electron for quantum computing as claimed. Such feature is however well known in 
the art. In fact, Devoe teaches a quantum computer designed with quantum dot doped 
with ion for transferring information state in an optical coupling resonant cavity. This ion 
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doped quantum dot is to transfer logic and quantum information for the quantum 
computer as taught in Devoe. 

This would motivate practitioner in the art at the time of the invention was made 
to combine the teaching in Devoe into Franson quantum computing by incorporating 
quantum dot doped with ion as taught in Devoe into Franson disclosure in order to 
perform logic operation as in NOT exclusive gate. 

3. Claim 17 is rejected under 35 USC 103 (a) as being unpatentable over Franson 
(US patent no. 6,678,450 B1) in view of Devoe, Ralph, US patent no. 5,793,091 

As per claim 17, Fanson discloses a quantum computing system for computing 
logic gate operation such as controlled NOT operation as claimed. The logic operation 
is taken place in an excited microcavity (see rejection in claim 1 above). Fanson does 
not expressly disclose the claimed ion doped quantum dot for transferring logic 
information state in quantum computing as claimed. Such feature is however well 
known in the art. In fact, Devoe teaches a quantum computer. Devoe teaches the 
quantum computer is designed with quantum dot doped with ion for transferring 
information state in an optical coupling resonant cavity. This ion doped quantum dot is 
to transfer logic and quantum information for the quantum computer as taught in Devoe. 

This would motivate practitioner in the art at the time of the invention was made 
to combine the teaching in Devoe into Franson quantum computing by incorporating 
quantum dot doped with ion as taught in Devoe into Franson disclosure in order to 
perform logic operation as in NOT exclusive gate. 
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Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claim 16 is rejected under 35 U.S.C. 102(b) as being clearly anticipated by 
Devoe, US patent no. 5,793,091. 

As per claim 16 and 17, Devoe anticipates a quantum computing method and 
system for quantum logic gates and quantum communication channels with features 
limitations identical to the claimed invention. According to Devoe. the method includes 
step of manipulating the state of the ion elements in the quantum dots by turning the 
energy levels of the electrons into and out of resonance with the frequencies of the 
cavity and the laser beam (col. 9, lines 34-45, col. 14, lines 26-63, Figs. 12-13). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1 . US patent no. 5,530,263, issued to DiVincenzo, David, on June 1996 

2. US patent no. 5,793,091, issued to Devoe, Ralph, on Aug. 1998 

3. US patent no. 5,917,322, issued to Gershenfeld et al, on June 1999 

4. US patent no. 6,472,681 B1, issued to Kane, Bruce, on Oct. 2002 

5. US patent no. 6,437,413 81, issued to Yamaguchi et al, on Aug. 2002 
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6. US patent no. 6,678,450 B1 , issued to Franson, James, on Jan. 2004 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thai Q. Phan whose telephone number is 703-305- 
3812. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jean Homere can be reached on 703-305-9704. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto,gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Aug. 01,2004 . 




Thai Phan 
Patent Examiner 
Art Unit 2128 



